3,4-Dihydroxyphenetylamine (dopamine) has many important biological roles, functioning as a central neurotransmitter and possessing other intrinsic pharmacological properties. Accordingly, derivatives of dopamine have been studied extensively as an approach to medicinal agents and pharmacological tools. As an extension of our research on the synthesis and biological evaluation of trifluoromethylated analogs of biologically active compounds, we achieved the direct photochemical introduction) of the trifluoromethyl group into the aromatic ring of biogenic amines.2 In the case of the protected dopamine derivative, 3,4-dimethoxy-Ntrifluoroacetylphenetylamine (O,O'-dimethyl-N-trifluoroacetyldopamine), substitution of the trifluoromethyl group occurred at the three available ring positions in a ratio of 87 : 9 : 4. After isolation and purification of the main product, the trifluoromethyl group was tentatively assigned to the 6-position, based on NMR data. In order to confirm the assignment, we have performed an X-ray analysis of this product.
The title compound ( Fig. 1 ) crystallized from ethyl acetate as colorless columns (mp 150 -151°C), one of which was suitable for the X-ray analysis. The data were collected at 23° C using the w-20 scan technique with a variable scan speed to a maximum 20 value of 55°. The weak reflections (I< l0.OQ(I)) were rescanned. The intensities of three representative reflections remained constant throughout the data collection, thus indicating crystal stability under irradiation. Out of a total of 3686 reflections measured, 3599 were unique. The crystal data and experimental details are summarized in Table 1 .
The structure was solved by direct methods using MITHRIL. The non-H atoms were refined with anisotropic thermal parameters, and the H atoms were refined with isotropic ones. The H atom attached to the N atom and one of the H atoms of each methyl group were found in a difference Fourier map. All other H atoms bonding to the C atoms were assigned coordinates based on the expected bonding geometry. The highest peak in the final D-Fourier map was +0.32 ek.
The final atomic parameters are given in Table 2 , and the bond distances and angles are listed in Table 3 . ORTEP drawing of the molecule is shown in Fig. The position of the trifluromethyl group was The 2. firmed. In addition, an explanation was found for the high regioselectivity of the trifluoromethylation reaction. Judging from the torsion angles (C2-C3-02-C11=1.6°, C5-C4-03-C12=3.8°), we conclude that both the C atoms (C11 and C12) of the methoxy groups are located on the extended plane of the aromatic ring, and that the methyl groups are oriented away from each other. Because of this orientation, approach of the bulky trifluoromethyl radical to the C2 and C5 atoms would be subject to steric hindrance of these methoxy groups.
con-
The trifluoromethylation of the 0, 0'-dimethyl-N acetyl derivative of dopamine gave corresponding products.3 In this case, however, the main product crystallized as thin needles which were not suitable for Xray analysis. (Received March 28, 1994) (Accepted April 15, 1994) Table 2 Final coordinates of non-H atoms Beq-(4/3)I i4JNiJ(ai•aJ)• Table 3 Bond distances (A) and angles (°) Fig. 2 ORTEP drawing of the molecule.
